Force and stiffness changes during Ilizarov leg lengthening.
Biomechanical considerations of limb lengthening procedures are fundamental to their clinical outcome. The purpose of this study was to determine the relationships among force, stiffness, and distracted length in a patient whose leg was lengthened 50 mm with the Ilizarov procedure. A modified Ilizarov apparatus with force transducers in its three columns was surgically applied to the left tibia of an 11-year-old female patient after corticotomy of the proximal metaphysis. The leg was distracted 0.25 mm four times daily for 50 days, commencing six days after surgery. At approximately weekly intervals, forces at rest were recorded before and after distraction. Resting predistractional force magnitudes increased almost linearly during the first three weeks of lengthening, from 49 N to 223 N. The rate of increase slowed markedly thereafter with a further force increase of 11 N in the next three weeks. The stiffness of the limb, derived from the change in force accompanying the 0.25-mm change in length, increased by approximately 3.9%/mm of distracted length with 95% confidence limits of 6.8% and 0.9%. These results show marked differences from the nonlinearly increasing force-displacement relationship during in vitro limb distraction.